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PURPCOSE

Thi s docunent identifies the products of the Geodetic Verti cal
Control Surveys Program how to inplenent these products in
Conpr ehensi ve Evergl ades Restoration Program (CERP) projects,
and how these products will be naintained for the duration of
CERP.

AUTHORI TY AND COVPLI ANCE

The Geodetic Vertical Control Surveys were acconplished under
the authority of the Geodetic Vertical Control Surveys Program
Managenent Plan (PMP), which can be downl oaded from
[WWw._ever gradespl an. or g] shown bel ow.
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Al'l leveling surveys were conducted in accordance with NGS
standards for first and second order vertical control. All

G obal Position System (GPS) surveys were conducted in
accordance with the nost current NGS guidelines as directed by
t he above-nenti oned PMP.
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BACKGROUND

A nore detail ed discussion can be found in the PMP. |In summary,
the National Geodetic Vertical Datum of 1929 (NGVD29) was never
fully devel oped in south Florida. Wter did not always flow in
the direction of | ower datum el evation due to inconsistencies in
the vertical network that were never resolved even with

conti nued densification.
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VERTICAL CONTROL USED IN 1929 ADJUSTMENT

The National Geodetic Survey (NGS) eventually abandoned t he NGVD
1929 datumin favor of the npre robust North Anerican Vertical

Dat um of 1988 (NAVDSS).

NAVD 88 NEW ADJUSTMENT PROJECT
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NARRATI VE

The Ceodetic Vertical Control Surveys served to verify and
densify the existing NAVD88 network in south Florida as well as
establish inportant ties to the historic NG/D29 datum t hr oughout
this region of the state where so nmuch tine and noney has been
invested in studies nowtied to the abandoned datum whose
control network is steadily disappearing. These ties will serve
to facilitate a transition to the nore robust NAVD88 datum Al
survey requests for CERP projects are inherently tied to both
datuns to make it possible for nodeling to be conducted in
NGVD29 for conparison to historical studies and in NAVD88 for
verification of past nodeling results using a nore robust datum
and subsequent project design. An updated VERTCON programgrid
will be provided by NGS to USACE and SFWWD based on the results
of the Geodetic Vertical Control Surveys.
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As with anything built on inconsistent data, errors propagate
and further conpound the issue. This is clearly evident in the
NGVD29 datum as well|l as all of the USACE control that owes its
origin to the abandoned datum The Geodetic Vertical Control
Net wor k serves to provide a better foundation for CERP. The
previ ous i mage shows | evel |ines preformed by USACE A/ E
contractors (designated with “L”) and by Florida DEP (desi gnated
with “DEP”). Stations shown in bold were included in the

| eveling network, the GPS network, or both. Quality control was
provi ded by NGS.

Wth supplenental data from NGS, the CERP CGeodetic Verti cal
Control Network takes on the extents delineated by the follow ng
I mage.

Primary control stations are
shown in cyan. Secondary and
suppl enental control stations
are shown in bl ack.




Wth inplenentati on of CERP expected to take 30 plus years, the
CGeodetic Vertical Control Surveys were conducted in such a way
to avoid having to repeat the expensive and tinme consum ng
process of performng first and second order |evels across the
state. In addition to the conventional levels, and at a
fraction of the cost, GPS and gravity measurenents were
performed on all of the vertical benchmarks in the vertica
control network. The network was also tied into the

Conti nuously QOperating Reference Station (CORS) networKk.

Symbol color denotes sampling rates: (1 second) (5 seconds) (15 seconds) (30 seconds)
Craig 8/27/03

The CORS network is part of a global network and the basis for
the nost current horizontal datum adjustnents and antici pated
future horizontal and vertical datuns (NAD83/05, ITRF). At the
start of the Geodetic Vertical Control Surveys, Florida only had
four CORS sites. Since then, the Florida Departnent of
Transportati on (FDOT) has established 17 new CORS sites and
intends to establish approximately 25 nore. These sites, shown
in brown on the above nap, are essentially a part of the
Geodetic Vertical Control Network primary control. This
densification on the part of FDOT has relieved USACE and SFWD
fromthe burden of nmintaining our own primary control that can
now be re-established fromthe CORS as needed under specific
proj ects.
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Geophysical Survey 2002

= —
< —a
—— Nl od o\,
% |——' e ot '..‘;_’ o o : '5
TR g
i II _j __.-l:'ﬂ‘ .. : - s’ '!.m;. .;‘r,.. 27w
& : .'. b co'i e 'i ..'... )
n\ _'{\.. \ : : .. . \
rl“-l.‘ - [] ol"- ." ' -' :
e [¢=73 g . Y {
l-.\ . -_‘-"""ﬁ-':
: H - i g | 260N
B s,Jl—-u‘o .

—
- # 26°0°0"N
93"C—I"O'W = CFO‘”L'\! N B "D‘I;F'W IJ"DED"W
Legend W‘¢, . {
Classification
S
& Base Net )
0 50 100
® Eccentric Miles
*  Gravity Station
NIMA Flonda Survey Office
Roads 30 Decamber 2002

The official CERP datuns are NAVD88 for vertical and NAD83/99
(North American Datum of 1983, 1999 adjustnent) for horizontal.
NAD83/99 is a three dinensional datum conpatible wth NAVD88
t hrough the use of the nost current geoid nodel. This nodel is
a joint effort of NGS and the National |nmage and Mappi ng Agency
(NIMA), revised and published periodically as warranted. The
current geoid nodel, GEQ D99, will be updated with information



col | ected under the Geodetic Vertical Control Surveys.
Publ i cation of the anticipated GEO D03 is expected during the
| ater part of cal endar year 2003. It should be noted that

al t hough a knowl edgeabl e person can nmake use of GPS in
conjunction with the NGVD29 datum the results are not w t hout
di screpancy and not truly conpatible wth NGVD29.

Wth the work that has been done to establish this network and
its historic ties to the NGVD29 datum these expensive
conventional techniques should not have to be repeated over such
a large area for the duration of CERP. Less expensive GPS

t echni ques conbi ned with conventi onal nethods, where econom ca
and appropriate, will be used to maintain and densify the
network as needed for project work. Project surveys can nake
full use of the | ess expensive GPS survey techniques as well.

Furt her advances in GPS technol ogy such as the increasing speed
of the equi pnent, the inproving accuracy, and the energing
Virtual Reference Stations, will provide additional enhancenent
of the GPS conpati ble CERP Geodetic Vertical Control Network.
Even the procedures used to conduct GPS surveys are being
studied and revised to reflect the inproved equi pnent as

i ndi cated by the nmessage bel ow taken from ww\. ngs. noaa. gov.]

; MGS Conducts Accuracy Research Project - Microsoft Internet Explorer !E[ m

NOAA s Wational Geodetic Smvey Begins Research Project in
North Carolina

In July 2003, WOL LA s National Geodetic Survey (IMGE) began a
research project i Morth Carclina to test how much data surveyors need
to meet accuracy standards. MGS contracted with Dewberry and Daws
(D&D to set up a test netwotl of 25 stations arcund Ealeigh, observe
them for four days, and compute coordinates from the data. Using the
computations as truth, NGE and D&D are performing tests using
segments of the data extracted from the full datazet to deterrine how
much data 1z necessary to achieve an accuracy of 2 cm in the vertical
component. PGS will use the results to update the udelmes for]
Establishing GPS-Denved Elipsord Hewghts, WOS MGS-58 |For more
mformation, please contact{teve Frakes]
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Studi es such as this will reduce the cost to obtain surveys with
a given |level of confidence in accuracy.


http://www.ngs.noaa.gov
http://www.ngs.noaa.gov/PUBS_LIB/NGS-58.html
http://www.ngs.noaa.gov/PUBS_LIB/NGS-58.html
mailto:joe.evjen@noaa.gov

CONCLUSI ON

The CERP Ceodetic Vertical Control Surveys were acconplished
under budget and ahead of schedul e t hrough good organi zati on,
techni cal expertise, and strategic partnering with other Federal
agenci es, State agencies, and the private sector.

Al'l CERP control points are published at [ww.ngs. noaa. gov Jand
can be downl oaded as “datasheets” by follow ng the |Iinks and
using identifying information fromthe CERP control table that
follows. Al horizontal and vertical values shown in the table
are second order or above with nost of the second order val ues
com ng fromthe “suppl enental” stations.
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This information is also available from CESAJ-EN-DT in a
McroStation DGN file, Mcrosoft Excel spreadsheet, and w ||
eventual |y be avail abl e over the web through the Geospati al
Program Managenent e@ S initiative. Additional formats can be
made avail abl e upon request (e.g., ESRI Arc@S, ASCII, AutoCAD,
etc.).
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